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@ A delnking composition for water soluble flexograpiiic printing Inks. 

® A composition able to effect the thorough removal of water soluble flexographic printing Inks and of any 
other type of Ink from fibres to be recycled, comprising: 

a) from 10 to 90%, and preferably 10 to 80% by weight terpene extracts, anthocyanins. glucosldes or 
sapogenlns; 

b) from 10 to 70%, and preferably 10 to 60% by weight oils of legumlnosae or phosphoprotldes; 

c) from 5 to 60%. and preferably 15 to 35% by weight monocarboxylic acid having 3 to 10 carbon atoms; and 
optionally. 

d) from 1 to 40%. and preferably 2 to 30% by weight glycol ethers. 
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The Invention relates to a deinking composftion by which Inks of any type generally, and water soluble 
nexographic printing inks in particular, can be removed in a markedly efficienf manner from fibres destined 
for recycTmg. 

There is currently a growing development rWthin the paper manulacturing industry of fibre recycling, an 
5 Important technology that pennits of enntAIing and reclaiming waste material for reuse In new paper (rf high 
quality. The operation in quesfion is brought about through a deinking process. 

Defnking consists essentially in removing Ink from a sluny of waste printed matter in such a way as to 
obtain white* clean fibres for the papermaking process. 

Generally considered, the operation comm'&nces by reducing newspapers, magazines and other printed 
10 matter to pulp, with water; tfiereafter, the ink Is removed from the wet fibres by applying chemical, 
mechanical and thermal eneipy. The ink binders are micronized and saponified generally using sodium 
hydroxide, sodium silicate, hydrogen peroxide and surface active detergents, whereupon application of heat 
causes the pigments to disperse In minute particles. 

Follov/Ing the initial pulping step. d«nking can be brought about by one of two methods, namefy 
75 washing or flotation. 

Washing Involves removal of the Ink by the movement of water over screens, rotary filters or cleaners, 
tanks and presses. There are drawbacks with such a method however, inasmuch as laiige quantities of 
water are required, and therefore consldereble resources for purification of the waste discharged. The fibre 
yield Is particularly low. and whilst combined wash-and-flotation systems have been tried in certain 
20 instances, the results are far from satisfactory. 

With the advent of flotation methods, it has become possible to obtain the separation of ink particles 
measuring 40 - I00lm from fibres In suspension, and therefore to replace raw fibre with recycled fibre and 
avoid the consignment of reclalmable materials for maceration or destruction, or at best for the manufacture 
of low cost paper products. 

2S Flotation thus permits a notable reduction in costs from the Industrial point of view, and a strong 
ecological contribution to the conservation of natural resources, affording as it does a viable altemative to 
the procurement of fibre exclusively by cutting down trees. 

Conceived originally as an industrial process for enriching low-grade ores, flotation exploits the surface 
tension of water, by virtue of which the exposed surface of the liquid can In certain cases fonm a thin, strong 

30 film able to support particles of any substance having a relative density higher than that of the liquid itself, 
provided that these are not wetted by the liquid. 

Rotation thus utilizes the different wettabilities of the surfaces of materials requiring separation, whereby 
a more wettable material will sink, and a less wettable remains at the surface as If afloat. In practical 
application, the mineral is finely ground and introduced into a cell full of water, whereupon mineral oil or 

35 some other material not misclble with water is added as a flotation agent. The pulp thus produced is then 
aerated in order to generate a copious froth and enable the oil or other agent to enter Into direct contact 
with the metallic particles of the mineral. 

Separation occurs by virtue of the fact that a pari of the material introduced is wettable to a low degree 
and thus will be held by the surface tension of the rising bubbles, whereas the remainder sinks to the 

40 bottom; accordingly, it suffices to skim off the froth In order to remove such noble material as Is suspended 
In the aerated pulp. Notwithstanding Its having been devised for the exploitation of low grade ores, which 
otherwise would never have been extractable. froth flotation has now been adapted to a much wider range 
of applications, one of which being the separation of Ink from printed matter. Rexographic printing is a 
process utilizing liquid inks applied by relief rubber plates. The Ink will be a dispersion of carbon black in 

45 mineral oil In most cases, and the solvent a mixture of water and alcohol. The success of flexographic 
printing Is attributable above all to the fact that the fumes of classic Ink solvents such as toluene, xylene 
and benzene are eliminated; In addition, the new inks dry In-process without giving off harmhil vapours. A 
growing need to reclaim used paper has had the effect of focusing a great deal of attention on the problem 
of deinking. Whilst the relative process, to reiterate^ consists simply In separating and distancing Ink from 

50 the fibrous support of the used paper, new and as yet unresolved problems have been posed by the current 
adoption of water soluble Inks -l.e. Inks capable of dispersion in water. Standard chemical treatments, 
whether adopted In flotation or washing processes, have not produced any results worthy of note. Of the 
two processes mentioned, flotation is the more widely used, primarily since washing Is only practicable with 
particle diameters of less than 25lm. whereas flotation Is not subject to such limitations. 

55 With flexographic printing and water soluble inks, the problems in question are compounded further 
inasmuch as the ability of such inks to disperse in water leads to their spreading more easily through the 
recycle system and darkening the treatment liquid; In effect, the Ink particles fail to clir^ to the bubbles in 
an aerated pulp and thus render the flotation process impracticable, not to mention treatment of the water 
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cOsdiarged as waste. Washing methods are precluded altogether with water soluble inks. 

In the presence of so serious a difficulty, the devetopmert of this Important technology has been 
inhibited in the paper manufacturing Industry, and the search understandably continues apace for new 
substances having the afciflfty to whiten receded paper and remove ink thoroughly, without generating 
5 pollution. 

By way of example, products marketed by the Henkel company under the brand names Olinor and 
Peratom consist essentially In oleic add, or a blend of fatty adds, and fatty polyglycol ether alcohol. Such 
products require a water hardness of at least 5 ' d in order to function, their operation being based on the 
use of calcium ions to bind the Ink pigments, and are not suitable for water soluble Inks. 
10 It has now been discovered with some surprise that inks of any description can be treated and rendered 
swiftly and readily suitable for flotation using a composftton of vegetable e}(tracts mixed together in given 
proportions one with another. By exposing the surfaces of ink particles to the high capadty for aggregation 
and entrainment of these extracts, any type of Ink, and in particular water solubles, can be floated easily 
and swiftly and the process water thus maintained free of any pollution attributable to the ink. The 
IS composition disclosed requires no special precautionary measures, being unaffected by any variation in pH- 
value, density or temperature; moreover, high degrees of efficiency are guaranteed as the surface active 
effect is highly selective, limited exclusively to the ink partides with no entrainment of fibrous material. 

The effectiveness and wide scope of action afforded by the composition disdosed comfortably outstrip 
those encountered conventionally In flotation, and are such as to enable the separation of particles 
20 measuring <l1m and >200lm. The coagulatlve power of the composition enables a total ellmina^on of ink 
In flotation and easy thickening thereafter during treatment of the waste. 

Compositions according to the present invention are opalescent easily pumped liquids. Being entirely 
natural, moreover, such liquids are better than 90% biodegradable and leave no pollutant residue in the 
waste process water. No modification is required whatever to the technology of existing flotation plant; also, 

29 tiie compositions are adaptable to any given type of flotation cell, and their powers of 'selective coagulation' 
enhance the effidency of tiie centrifugal separators nonmally integrated into deinktng process lines. 

A deinking composition according to the present Invention Is effective In removing any given type of ink 
present In a sluny, and more especially in removing water soluble flexographic printing Inks, and may 
comprise: 

30 a) terpene extracts, anthocyanins, gtuoosides, sapogenins, 

b) oils of legumlnosae, phosphoprotides, 

c) a monocarboxylic acid having from 3 to 10 caribon atoms and, optionally. 

d) glycol ethers. 

In a prefen'ed composition according to the present Invention, use Is made of pine oil, comprising 

35 approximately 90% terpenic alcohols and 10% esters. By dictionary definition, pine oil is identifiable as 
"any of a group of volatile essential oils witfi pinaceous aromas distilled from cones, needles or stumps of 
various pine or oUier conifer species, and used as solvents, emulsifying agents, wetting agents, deodorants, 
germicides, and sources of chemicals"; such oils are Indeed widely utilized in the manufacture of soaps and 
cosmetics and In the preparation of phamiaceuticals. by virtue of their refreshing, balsamte. and tonlfying 

40 properties. Likewise according to the invention, a preferred oil of leguminosae would be soybean oil, which 
is used conventionally as an edible oil for condiments and in the manufacture of paints and varnishes. 
Prefen-ed monocarboxylic acids are hydroxy acids, and in particular those with 3 to 10 carbon atoms. In a 
composition according to ttio invention, tiie add is selected from the group comprising lactic, glyceric, 
tropic, salicylic, protocatechuic, gallic and similar acids, lactic add being preferred. Glycol ethers are 

45 optional witiifn the scope of tiie Invention, tiieir use being tied to a possible need for dilution of the product 
In water immediately prior to use; suitable glycol etiiers are diethylene glycol dimethyl ether, diethylene 
glycol diethyl etiier, ethylene glycol dimethyl ether, ethylene glycol diethyl ether, etiiylene glycol men- 
omethyf ether, ethylene glycol monoethyl ether, etfiylene glycol monopropyl ether, ethylene glycol mon- 
obutyl ether, ethylene glycol monophenyl etiier, diethylene glycol monometiiyl ether, diethylene glycol 

50 monoetiiyl ether, diethylene glycol monopropyl etiier, diethylene glycol monobutyl ether, trletiiylene glycol 
monometiiyl etiier. trietiiylene glycol monoethyl ether, triethylene glycol monopropyl ether, and triethylene 
glycol monobutyl ether. 

It should be noted at this point that the terpene extracts, antiiocyanrns, glucosrdes and sapogenins are 
all capable of produdng their deinking action alone, i.e. at 100%. though tiiere may be special process 
56 requirements where a blend with otiiers of the components mentioned becomes desirable. 

By way of example, a preferred deinking composition would comprise from 10 to 90% by weight 
(preferably 10-80%) terpene extracts, from 10 to 70% by weight (preferably 10-60%) oil of legumlnosae, 
from 5 to 60% by weight (preferably 15-35%) monocart>oxyllc add and from 1 to 40% by weight 
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(preferably 2-30%) glycol ethers. By varying the percentege quantities of the single constituents, the 
compoalion can be adapted to any gh^en technological ^tuation that may be encountered. 

Accordingly, a delnklng composition according to the invention, suitable in partiojiar for water soluble 
ffexographic printing Inks, comprises: 

9 eO from 10 to 90% by weight (prefer^ly 10^%) terpene extracte. anthocyanins. glucoa'des sapogenins. 
singly or In any combination; 

b) from 10 to 70% by weight (preferably 10-60%) oils of legumlnosae or phosphpprotides singly or in 
any combination; 

c) from 5 to 60% by weight (preferably 15-35%) monocarboxyllc acid; 

10 and optionally, 

d) from 1 to 40% by weight (prefer^ly 2-30%) glycol ethers. 

When added to the slurry, the composition begins dragging the ink particles to the surface almost 
immediately, whereupon the foam generated can be ^mmed off by conventional means (suction or 
mechanical). 

15 A practical illustration will now be described by way of example, implying no limitation. 

Three test runs were conducted, A, B and C. using the following respective starting materials: - 
^ ^QQ*^ newsprint (water soluble ink); 
B: 50% newsprint as in (A) 
+25% coated paper 
^ +25% illustrated periodicals; 

C: 50% coated paper 

+50% magazines (uncoated paper, non-w/s ink) 
The degree of whiteness was measured in each case with Photovolt equipment results are given in the 
table overleaf, 

25 Percentages are alt by weight unless othenvise indicated. 
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Table 



s 


In pulper 


RUN A 


RUN B 


RUN C 


10 


Water temperature *C 


20 - 60 


20 - 60 


20 - 60 




Sodium silicate 


1*5% 


1.0% 


2.0% 




Hydrocfen peroxide 








IS 


(120 volumes) 


0.5% 


0.5% 


0.5% 




Sodium Hydroxide 


1*0% 


1.0% 


0.5% 


20 


Deinkina eomposition 


0-1% 


0.1% 


0.25% 




Pulping time (min) 


10 - 30 


10 - 30 


10 - 30 




Dwell time (min) 


10 - 60 


10 - 60 


10 - 60 


SB 


Whiteness 


39.7% 


48.1% 


53.6% 



In flotation 



Dilution 1.0-1.5% 1.0-1.5% 1.0-1.5% 

Time (min) 5 5 5 . 

Deinkincir compoflition 0.8% 0.5% 

Results post-flotation 



Whiteness 63.7% 68.5% 76.6% 

Efficiency 97% 93% 91% 

50 

It will be seen from example C that a composition as disclosed Is equally effective with traditional non 
water soluble inks. 

A visual inspection of the treatment water was also effected, with the following results: 
A) clear 
55 B) off-white due to mineral content 
0) opalescent due to mineral content 

Claims 
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1. A composition capable of removing inks 'of any type, in particular water soluble flexographic printing 
inks, from paper destined for recycling, 

characterized 
5 In that it comprises: 

•a) from 10 to 90%. and preferably 10 to 80% by weight terpene extracts, anthocyanins. glycosides, 
sapogenlns, singly or in any combination; 

-b) from 10 to 70%. and preferably 10 to 60% by weight oils of legumlnosae, phosphoprotides. 
singly or in any combination; 
10 -c) from 5 to 60%, and preferably 15 to 35% by weight monocarboxyilc acid; 

-d) opb'onaily, from 1 to 40%. m6 preferably 2 to 30% by w^ht glycol ethers. 

2. A deinWng composition as In claim 1, comprising pine oil as component a). 

rs 3. A deinking composition as In claim 1 , comprising soybean oil as component fa). 

4. A deinking composition as in claim 1. comprising a hydroxy add with 3 to 10 carbon atoms selected 
from lactic acid, glyceric acid, tropic add, salk:yflc acid, protocatechulc acid and gallic add. preferably 
lactic acid, as component c). 

20 

5. A deinking composition as In claim 1, comprising: 

-a) from 10 to 90%, and preferably 10 to 80% by weight pine oil; 
-b) from 10 to 70%, and preferably 10 to 60% by weight soybean oil; 
-c) from 5 to 60%. and preferably 15 to 35% by weight lactic add 

6. A deinking composition as in claim 1. comprising: 

-a) from 10 to 80%, and preferably 10 to 80% by weight pine oil; 
-b) from 10 to 70%, and preferably 10 to 60% by weight soybean oil; 
-c) from 5 to 60%. and preferably 1 5 to 35% by weight lactic acid; 
30 -d) from 1 to 40%. and preferably 2 to 30% by weight glycol ethers. 

7. A deinking composition as In claim 1. wherein the glycol ether of component d) is selected from 
diethylene glycol dimethyl ether, dlethylene glycol diethyl ether, ethylene glycol dimethyl ether, 
ethylene glycol diethyl ether, ethylene glycol monomethyl ether, ethylene glycol monoethyl ether. 

as ethylene glycol monopropyl ether, ethylene glycol monobutyl ether, ethylene glycol monophenyl ether, 
diethylene glycol monomethyl ether, diethylene glycol monoethyl ether, diethylene glycol mono propyl 
ether, diethylene glycol monobutyl ether, triethylene glycol monomethyl ether, triethylene glycol 
monoethyl ether, triethylene glycol mono propyl ether> triethylene glycol monobutyl ether. 

<o & The use of a deinking composition as in preceding claims for the removal of inks of any description 
from fibres destined for recycling, in particular of water soluble flexographic printing inks. 
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